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Description 


[0001] "me present invention relates to an air conditioning apparatus, wherein a flexible film men*er haying an open- 
ino for the passage of an air flow is moved in a casing for switching the direction of the air flow in the casing. 
[0002] Such an air passage changeover device is Known from EP-A-0 545 320. wherein a screen is provided consist- 
ing of a resin coat layer or a resin film layer and a cloth layer. Each layer is provided with flexibility, moisture resistance 
and heat resistance, so that the entire arrangement of layers provides the necessary characteristics required for the 
screen 

[0003]' Japanese Unexamined Patent Publication No. 5-310029 discloses an air conditioning apparatus which 
includes a flexible f am member or film door having an opening for a passage of an air flow. The film member has a first 
and a second end connected to a driving and a driven shaft, respectively, which are rotatably supported in the casing. 
The casing defines therein a passageway for the air flow. The film member is arranged so that it is located opposite to 
air discharge outlets which are formed at the downstream end of the air passageway. Furthermore, a driving means is 
connected to the driving shaft for rotating the drive shaft, which causes the film door to be moved between amode 
where an outlet is opened and a mode where another outlet is opened. As a result, a desired switching from mode to 

p^] b8< A test^as done by the inventors of this application as to the air conditioning apparatus including a film door 
moved for switching a direction of an air flow in a casing. According to this test it was firstly found that, when the f lexural 
rigidity of the film door is too small, i.e., the film door is too flexible, an air flow pressure applied to the film door causes 
the latter to be wrinkled. Such an occurrence in the wrinkle causes a gap a gaps to be created between the fHmdoor 
end the casing, thereby allowing the air flow to leak via the gap or gaps. Thus, the f lexural ngidity of the f dm door should 
be larger than a predetermined value in order to obtain a desired level of a sealing characteristic. 
[0005] However an excessively large value of the f lexural rigidity would cause the torque for winding the film by a dnv- 
ing shaft to be excessively increased. Namely, due to the increased rigidity, the film door is less flexible, which makes it 
difficult for the film door to be neatly wound on the drive shaft As a result, a force for winding the film door on the drive 
shaft is inevitably increased. Such a requirement for increasing the drive torque can be met by increasing the power 
which is transmitted by the drive motor. However, such an increase in the drive power necessarily increase the size of 
the drive motor, which is disadvantageous in view of a limited space, in the air conditioning apparatus. available tor stor- 
ing the drive motor. In short, there is requirements that in order to obtain a desired sealing ability, the flexuraJ ngidity Ot 
the film door should be larger than a predetermined value, while, from the view point of the operating force, the f lexural 
rigidity of the film door should be smaller than a predetermined value. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide an air conditioning apparatus capable of obtaining a desired 
sealing between the film member and the casing. « email 

[0007] Another object of the present invention is to provide an air conditioning apparatus capable of obtaining as small 

mOOsPstiN Another SJectof the present invention is to provide an air conditioning apparatus capable of harmonizing 
a requirement of an increased sealing between the film shaped member and the casing and a requirement of a reduced 

[Oawl^AcOT^ding to the present invention, an air conditioning apparatus tor a compartment to be air conditioned in an 
automobile is provided, comprising: 

45 a casing defining therein a passageway for an air flow to be introduced into the compartment; 
a flexible film member cooperating with the passageway for controlling the flow of the air; ^ 
a first shaft rotatably supported by the casing, while one of the ends of the flexible film member is connected to the 
first shaft so that the member is wound on the first shaft; _^ 
a second shaft rotatably supported by the casing, while the other end of the flexible film member is connected to 

so the second shaft so that the member is wound on the second shaft, and: 

an electric motor for generating a rotating movement applied to at least one of the first and second shafts so that 
the flexible film member is moved for causing a degree of a cooperation between the film member and the passage- 
way to be variedj 

the flexible film shaped member having a value of a f lexural rigidity per width of 10 mm in a range between 1 .1 and 
55 2.5 foNm 2 ). 
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BRIEF DESCRIPTION OF ATTACHED DRAWINGS 
[0010] 

s Rg. 1 is a side view of an air conditioning apparatus according to the present invention. 
Fig. 2 is a developed view of a mode switching door in Fig. 1 . 

Fig. 3 is a schematic view illustrating a relationship between the mode switching door and the casing. 
Fig. 4 shows curves, with respect to the diameter of the shaft, of torque, rotating speed and output power. 
Fig. 5 is a cross-sectional view of the mode switching door, taken along a line V-V in Fig. 2. 
10 Fig. 6 shows curves, with respect to the diameter of the shaft, of operating force and leaked air amount. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0011] An embodiment of the present invention will be explained with reference to attached drawings directed to an 
75 application of the present invention to an air conditioning apparatus for a vehicle. The air conditioning apparatus 
includes a casing 1 which forms an opening 2. to which a blower (not shown) is connected in such a manner that aflow 
of an air generated by the blower when the latter is driven is introduced, via the opening 2, into the casing 1 . Arranged 
inside the casing 1 along the direction of the air flow is an evaporator 3 and a heater core 4. 

[0012] The evaporator 3 has heat exchanging pipes (not shown) for the passage of a flow of a refrigerant. The evap- 
20 orator 3 is a heat exchanger for executing a heat exchange operation between the air flow contacting the heat exchang- 
ing pipes and the flow of a refrigerant inside the pipes, so that the air flow is cooled. In a well known manner, together 
with a compressor, a condenser and an expansion valve, which are not shown in the drawing, the evaporator 3 con- 
structs a refrigerating apparatus for executing a refrigerating cycle. 

[0013] The heater core 4 has heat exchanging pipes (not shown) for a passage of a flow of an engine cooling water 
25 taken out from an engine cooling system. The heater core 4 is a heat exchanger for executing a heat exchange opera- 
tion between the air flow contacting the pipes and the flow of the engine cooling water inside the pipes, so that the air 
flow is heated. 

[0014] The case 1 of the air conditioning apparatus forms, at its downstream end. a plurality of outlet openings (not 
shown), which are connected to ducts 5 to 10. which are opened to the cabin in such a manner that the air flows are 

30 discharged to the cabins at desired locations thereof. Namely, the duct 5 forms, at its downstream end, a defroster out- 
let (not shown), which is opened to the cabin at a location such that the air flow is discharged toward an inner surface 
of a wind shield (not shown). The duct 6 forms, at its downstream end, an upper-center outlet (not shown), which is 
opened to the cabin at a location such that the air flow is discharged toward an upper part of a driver or a passenger on 
a froht seat at a side adjacent the center of the cabin. The duct 7 forms, at its downstream end. an upper-side outlet 

35 (not shown), which is opened to the cabin at a location such that the air flow is discharged toward an upper part of a 
driver or passenger on a side adjacent a side window. Furthermore, the duct 8 is, at its downstream end, a rear-upper 
outlet (not shown), which is opened to the cabin at a location such that the air flow is discharged to an upper part of a 
passenger on a rear seat of the cabin. The duct 9 is. at its downstream end, a lower-front outlet (not shown), which is 
opened to the cabin at a location such that the air flow is discharged to a lower part of a passenger on a front seat of 

40 the cabin. Finally, the duct 10 is, at its downstream end, a lower-rear outlet (not shown), which is opened to the cabin 
at a location such that the air flow is discharged to a lower part of a passenger on a rear seat of the cabin. 
[0015] An air mix door drive shaft 11 and an air mix door driven shaft 12 are rotatably supported by the casing 1 , so 
that the shafts 1 1 and 12 extend transverse to the direction of the flow of the air in the passageway as shown by the 
arrows. A reference numeral 1 3 is an air mix door, which is formed as a f lexfole film and which has opposite ends along 

45 its length connected to the shafts 1 1 and 12, respectively. Furthermore, the shafts 1 1 and 12 are connected with each 
other by means of a pulley and belt mechanism schematically illustrated by a phantom line 50, so that a rotating move- 
ment is transmitted between the shafts 1 1 and 12. "Rius. a rotating movement is one direction applied to the drive shaft 
1 1 causes the film air mix door 13 to be taken out from the driven shaft 12 and to be wound on the drive shaft 11. Con- 
trary to this, a rotating movement in the opposite direction applied to the drive shaft 1 1 causes the film shaped air mix 

so door 13 to be taken out from the drive shaft 1 1 and to be wound on the driven shaft 1 2. As a result openings formed in 
the film shaped air mix door 13 are moved between a first position, where the opening is faced with the heater core 4. 
so that a hot air flow passageway 14 is created for allowing the cooled air flow from the evaporator 3 to he passed 
through the heater core 4, and a second position, where by-pass passageways 15 and 16 are created, so that the 
cooled air flow from the evaporator 3 by-passes the heater core 4. Furthermore, the air mix door 13 can take, between 

55 the first and second positions, a desired intermediate position, where a desired ratio is obtained between the flow 
passed through the hot air flow passageway 14 and the air flow passed through the by-pass passageways 15 and 16. 
The hot air passed through the passageway 1 4 and the cooled air passed through the by-pass passageways 1 5 and 16 
are combined and discharged from the desired outlets. Thus, the temperature of the air after being combined is varied 
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in accordance with the above ratio, i.e., the position of the opening of the air mix door 13 with respect to the passage- 
ways 14 to 16. 

[001 6] The air mix door drive shaft 1 1 extends transverse to the flow of the air in the casing 1 and has an end located 
outside the casing 1 and connected to a rotary drive means such as a stepping motor 11-1. The stepping motor 11-1 
s can obtain a desired rotating position, which causes the opening of the air mix door 13 to be stopped at a desired posi- 
tion, so that the ratio between the flow passed through the hot air ftow passageway 14 and the air flow passed through 
the by-pass passageways 15 and 16 is desirably controlled. In a well known manner, the rotating position of the drive 
shaft 1 1 is controlled by a number of an electric pulses from a control circuit (not shown) realized as a microcomputer 
system. 

10 [001 7] Furthermore, a mode switching door drive shaft 1 7, a mode switching door driven shaft 1 8, and an intermediate 
shaft 1 9 are also rotatably supported by the casing 1 . A mode switching door 20 also made of an flexible film material 
has opposite ends along its length which are connected to the shafts 17 and 18. respectively. Furthermore, the shafts 
1 7 and 18 are connected with each other by means of a pulley and belt mechanism schematically illustrated by a phan- 
tom line 52. so that a rotating movement is transmitted between the shafts 1 7 and 18. Thus, a rotating movement in one 

is direction applied to the drive shaft 1 7 causes the film mode switching door 20 to be taken out from the driven shaft 1 8 
and to be wound on the drive shaft 17. Contrary to this, a rotating movement in the opposite drection applied to the 
drive shaft 1 7 causes the film mode switching door 20 to be taken out from the drive shaft 1 7 and to be wound on the 
driven shaft 1 8. The movement of the mode switching door 20 is guided by the intermecfiate shaft 1 9, so that an opening 
in the mode switching door 20 is moved between a first position, where the openings face a passageway to the ducts 6 

20 and 7 to the upper outlets, a second position, where the openings face a passageway to the ducts 8 and 9 to the lower 
outlets, and a third position, where the opening faces a passageway to the duct 5 to the defroster outlet 
[0018] The mode switching door drive shaft 17 has an end located outside the casing 1 and connected to a rotary 
drive means such as a stepping motor 17-1. The stepping motor 17-1 can obtain a desired rotating position, which 
causes the opening of the mode switching door 20 to be stopped at a desired position, so that the air flow is discharged 

25 from a desired outlet In a well known manner, the rotating position of the drive shaft 1 7 is controlled by a number of an 
electric pulses from a control circuit (not shown) realized as a microcomputer system. 

[0019] Furthermore, the casing 1 is formed with a cool air by-pass passageway 21 for directly introducing the cooled 
air into the ducts 6 and 7 directed to the upper outlets. A by-pass door 22 as a swing door type is arranged s o twi ti t is 
moved between a position as shown by a solid line where the by-pass passageway 21 is opened and a posfion as 
so shown by a dotted line where the by-pass passageway 21 is closed. The opened position of the by-pass door 22 is 
obtained during a maximum cooled condition where the air mix door 13 is located so that the hot air passageway 14 is 
fully closed. 

[0020] As shown in a developed view in Fig. 2, the mode switching door 20 is formed with a plurality of openings 20a 
to 20c. In more detail, on one side of the mode switching door 20 along its length, the openings 20b and 20c are located 

as at a distance. On the other side of the mode switching door 20 along its length, the openings 20b' and 20a are located 
at a distance. Furthermore, the mode switching door 20 has opposite ends 20d and 20e in the direction of its length. 
The first end 20d fe connected to the driven shaft 18. while the second end 20e is connected to the driving shaft 1 7. The 
movement of the mode switching door 20 by means of the rotating moment of the shaft 17 causes the positional rela- 
tionship to be varied between the openings 20a to 20c and the outlets to the ducts 6 to 9, thereby obtaining a desired 

40 mode corresponding to the rotating position of the stepping motor 1 7. Namely, during an upper mode, the openings 20b 
are in communication with the duct 6 to the upper-center outlets, while the opening 20b 1 is in communication with the 
duct 7 to the upper-side outlets, so that the air flow is discharged from the upper outlets. During a lower mode, the open- 
ings 20b are in communication with the ducts 8 and 9 to the lower outlets, while the opening 20a is in communication 
with the duct 7 to the upper-side outlets, so that the air flow is discharged from the lower outlets, while a small amount 

45 of air is discharged from the upper side outlets. During a defroster mode, the openings 20c are in communication with 
the duct 5 to the defroster outlet, so that an air flow is discharged from the defroster outlet. 

[0021 ] Fig. 3 schematically illustrates a relationship between the mode switching door 20, an inlet 5-1 of the defroster 
duct 5, and an inlet 6-1 of the upper-center outlet duct 6. The rotating movement of the shafts 1 7 and 1 8 causes the film 
door 20 to be moved, so that a desired switching of the direction of ftow is obtained. In Fig. 3. the defroster mode is 

so shown such that an air flow as shown by an arrow a 1 is directed to the opening 5-1 , and to the defroster duct 5 via the 
openings 20c in Fig. 2. The pressure of the air flow causes the flexible film door 20 to be deformed as shown by dotted 
lines, which causes the door 20 to be contacted with an edge of the inlet 5-1 . Such a contact between the film door 20 
and the edge of the inlet 5-1 prevents an air flow from leaking to the other inlets, such as the inlet 6-1 to the upper duct 
6. However, due to such a contact, the movement of the film door 20 as shown by the arrows f for obtaining a switching 

55 operation causes a frictional force to be generated between the film door 20 and the casing 1 . thereby increasing the 
operational force of the drive motor required to obtain the switching operation. The frictional force is proportional to the 
friction coefficient between the film door 20 and the casing 1 . 

[0022] In addition to the friction between the film door and the casing, there are other factors which can increase the 
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operational force, such as a bearing loss at the drive shaft 17, a force for flexing the f flm at the drive shaft 17, a rotating 
force transmitting loss between the drive and driven shafts 17 and 18, a bearing loss at the intermecfiate shaft 19, a 
force for flexing the film at the intermediate shaft 1 9. a frictional force between the film door and the intermediate shaft 
1 9, and the diameters of the shafts 1 7 and 1 8. Among these factors, the diameters of the shafts are major factors which 
increase the operational force. First, a discussion is made as to how the diameter of the shafts affects to the operational 
force. Thus, a test was done for the mode switching door 20 of a width of 1 35.5 mm under a air flow pressure of 1 00 Pa 
and a speed of movement of the door of 4.4 seconds per a length of 160 mm. Fig. 4 is a result of the test Namely, a 
curve A shows a relationship between a diameter of the shaft and the operating torque, a curve g shows a relationship 
between a diameter of the shaft and a rotating speed of the shaft, and a curve £ shows a relationship between a diam- 
eter of the shaft and an output power of the drive motor. As will be understood from the curves, a value of diameter of 
the shaft smaller than 10 mm causes the outlet power of the drive motor 17-1 to rapidly increase, thereby requiring an 
increased size of the motor/which is not advantageous from the view point of an effective use of the limited space avail- 
able in an automobile. A reduction in the output power of the drive motor 17-1 causes the winding speed to be greatly 
reduced, thereby reducing the response speed. An increase in the rotating speed for obviating this problem causes the 
r5 operational noise to increase. 

[0023] In the region where the diameter of the shaft is larger than 10 mm. the degree of the increase in the operational 
force is initially small and then gradually increases. However, an excessively large diameter of the shaft causes the size 
of the device to be increased, on one hand, and the resistance of the air flow to increase, on the other hand. Thus, a 
desired range of the diameter of the shaft is between 10 and 30 mm. In the shown embodiment, the diameter of the 
20 shaft is 16 mm. 

[0024] Now, the frictional coefficient between the film door and the air conditioner casing 1 will be discussed. The fric- 
tional coefficient is determined by the material constructing the outer surface of the air conditioner casing 1 , and the 
material constructing the outer surface of the film door. In the embodiment of the present invention, the air conditioner 
casing 1 is constructed of a polypropylene such as PP T 20 stipulated by the Japanese Industrial Standard (JIS) with 
25 outer coated layers made of a silicon material. As to the selection of a material constructing the air conditioner casing, 
a consideration should be taken so that a desired strength and a durability are obtained. As to the selection of a material 
constructing the film door, a consideration should be taken so that the film door is not corroded by condensed water 
condensed at the evaporator attached to the fflm door. According to the present invention, the frictionaJ coefficient 
between the air conditional casing and the film shaped door is as small as 0.17, which can provide the maximum effect 
30 for suppressing an increase in the operational force caused by friction. 

[0025] As shown in Fig. 5, the mode switching door 20 is constructed as a multi-layer film including a basic layer 201 
as a PPS film of a thickness of 50 urn and of an elasticity modulus of 3.920 N/mm 2 [400 (kgf/mm 2 )], in terme diate layers 
203 as nylon woven fabric of a thickness of 80 urn and of an elasticity modulus of 98 N/mm 2 [10 (kgf/mm 2 )], the inter- 
mediate layers 203 being adhered to the basic layers 201 on both surfaces thereof by means of Iayers202 of adhesive, 
such as NBR modified epoxy adhesive of a thickness of 5 jim and of an elasticity modulus of 9.8 N/mm 2 [1 .0 (kgf/mm 2 )], 
on the basic layer, and layers 204 of a silicon coating material of a thickness of 5 urn and of an elasticity modulus of 6.9 
N/mm 2 [0.7 (kgf/mm 2 )], applied to outer surfaces of the nylon layers 203. In other words, the mode switching door 20 is 
constructed as a five layer structure. 

[0026] The air mix door 13 is also constructed as a five layer structure similar to that of the mode switching door 20. 

40 [0027] Now, the f lexural rigidity of the film door will be discussed. An increase in a f lexural rigidity of the film door 
makes it difficult for the door to be wound on the shaft thereby increasing the operational force of the motor. In other 
words, a reduction of the value of the f lexural rigidity is desirable for obtaining a reduced operational force. Contrary to 
this, a decrease in a f lexural rigidity of the film shaped door causes a wrinkle to be generated, causing gaps to be gen- 
erated between the film door and the casing, thereby allowing air to leak via the gap. In order to reduce the amount of 

45 such a leakage of air, the f lexural rigidity of the door should be increased. Thus, it is important that a value of the f lexural 
modulus of the film shaped door is maintained in a range which can harmonize a requirement that an operating force 
should be reduced and a requirement that a sealing ability should be increased. According to the present invention, the 
inventor has found that a desired range of the value of the f lexural rigidity of the f ilm shaped door per width of 10 mm is 
between 1.1 (jiNm 2 ) and 2.5 (uNm 2 ). In the illustrated embodiment, the flexural rigidity has a value of 2.14 (uNm 2 ). A 

so value of the flexural rigidity El of the film shaped door of the multi-layer structure as shown in Fig. 5 is calculated by 

El-EE,*!,, 


55 where Ej is a Young's modulus of the material layer i (1 to 7) and lj is a moment of inertia of the layer i and a position of 
the neutral axis 2c for calculating the moment of the inertia lj is calculated by the following equation. 


5 


P000705725 fht t pr/Avww.qetthepate^ 


Page 6 of 13 


EP0 705 725B1 


Zc« 


ZEi JJzdA 

i - 

XEi JJ dA 


where dA is an area element dx.dy. 

[0028] For the construction of the film door as shown in Fig. 5. the value of the Young's modulus and thickness of the 
w respective layers are as shown in the following Table I. 


Table I 


75 


20 


25 


30 


35 


40 


45 


Layers 

Young's Modulus N/mrn^ 
[(kgf/mm 2 )] 

Thickness (jim) 

PPSfilm (201) 

3,920 [400] 

50 

Nylon fabric (203) 

98 [10] 

80 

NBR adhesive (202) 

9.8 [1.0] 

5 

Coating (204) 

6.9[0.7] 

5 


[0029] The value of the flexural rigidity El of the multi-layer film door per width of 10 mm, as calculated, is 2.14 (uNm 2 ). 
[0030] In Fig 6 curve £ shows a relationship between the flexural rigidity of the mode switching door 20 and an oper- 
ation force of thestepping motor 17-1 for causing the mode switching door 20 to be rotated. Curve B shows a relation- 
ship between the flexural rigidity of the mode switching door 20 and an amount of leaked air indicative of the sealing 
capability. The range of the flexural rigidity, which is equal to 2.5 jiNm 2 or less allows that the operational force for rotat- 
ing the shaft 17 of the stepping motor is equal to 50 (mlM x m) or less, which is effective for preventing the size of the 
stepping motor from being increased, which makes the system to be suitable for an installation in the limited space 
inside the vehicle, while obtaining a desired smooth or quick operation of the door 20 or 1 3. Furthermore, arange of the 
flexural rigidity, which is equal to 1 .1 jiNm 2 or more makes the leaked amount of air equal to 0.00175 (rn^s) or less. 
Namely, the following Table II shows a result of a test of a sensory test by a driver or passenger as to discomfort caused 
by the leaked air. .• — 

Table li 


Leaked Air Amount 
(rrPfe) 

Uncomfortabiltty fett by 
Driver or Passenger 

£0.0175 

None 

> 0.0175 
< 0.0025 

Yesbutimie 

2> 0.025 

Yes 


50 


55 


[0031 ] In view of the above, in order to prevent a driver or passenger from feeling discomfort caused by leaked air, it 
is required that the leaked air amount is suppressed so that it is equal to 0.01 75 or less. 

Claims 


1. 


An air conditioning apparatus for a compartment to be air conditioned in an automobile, comprising: 


a casing (1) defining therein a passageway for an air flow to be introduced into the compartment; 
a flexible film member (20) cooperating with the passageway for controlling the flow of the air; 
a first shaft (18) rotatably supported by the casing, while one of the ends of the flexible tarn 
nected to the first shaft (18), so that the member is wound on the first shaft; 


member is con- 
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a second shaft (17) rotatably supported by the casing, while the other end of the flexible film member (20) is 
connected to the second shaft (1 7), so that the member is wound on the second shaft (1 7), and; 
an electric motor for generating a rotating movement applied to at least one of the first (1 8) and second shafts 
(1 7) so that the flexible film member is moved for causing a degree of a cooperation between the film member 
5 and the passageway to be varied characterised in that 

the flexible film member has a value of a flexural rigidity per width of 10 mm in a range between 1.1 and 2.5 
(uNm 2 ). 

2. An air conditioning apparatus according to claim 1 , wherein a blower is arranged in the casing (1) for generating air 
10 flow in the passageway; 

wherein said flexible film member (20) with a pair of ends spaced along a length of the member, and having 
a first portion with an opening for a passage of the air flow and a second portion spaced from the first portion along 
the length of the member of preventing the air flow from being passed; 

wherein said casing (1) being, at a location of the passageway, formed with a seat portion defining an annu- 
15 lar inner edge which cooperates with the flexible film member (20), and; 

wherein the f lextole film member (20) being moved with respect to the seat portion between a first position 
where the first portion is seated on the seat portion for allowing a passage of the air flow and a second position 
where the second portion is seated on the seat portion for preventing a passage of the air flow. 

20 3. An air conditioning apparatus according to claim 1 , wherein said electric motor has transmitting means for trans- 
mitting rotating movement between the first (1 8) and second shafts (17). 

4. An air conditioning apparatus according to claim 1 , wherein the first (18) and second shafts (1 7) have a diameter 
of a value in a range between 10 and 30 mm. 

25 

5. An air conditioning apparatus accorcGng to claim 1 , wherein said flexible film shaped member (20) includes a PPS 
film. 


30 


An air conditioning apparatus according to claim 2, wherein said casing (1) is, at least, at a location of the edge of 
the seat portion, made of a polypropylene, and wherein the flexible film shaped member (1) has at a surface con- 
tacting the edge of the seat portion, a coating made of a silicone material. 


Patentanspruche 


35 1. Wimaanlage for einen zu Wimatisierenden Raum in einem Kraftfahrzeug, umfassend: 

ein Gehause (1), das in seinem Inneren einen Durchtritt fOr eine in den Raum einzufOhrende LuftstrOmung bil- 
det; 

ein f lexibles Folienelement (20). das mit dem Durchtritt zur Regelung der StrOmung der Luft zusammenarbei- 
40 tet; 

eine erste Welle (18), die mittels des Gehauses drehbar gelagert ist wahrend eines der Enden des flexiblen 
Folienelementes mit der ersten Welle (18) verbunden ist. so daB das Element auf der ersten Welle aufgewik- 
keltwird; 

eine zweite Welle (1 7), die mittels des Gehauses drehbar gelagert ist, wahrend das andere Ende des f lexiblen 
45 Folienelementes (20) mit der zweiten Welle (17) verbunden ist. so daB das Element auf der zweiten Welle (17) 

aufgewickelt wird, und 

einen Elektromotor zur Erzeugung einer Drehbewegung. die an mindestens einer Welle von erster (18) und 
zweiter (17) Welle zur Einwirkung gebracht wird, so daB das flexible Folienelement zur Bewirkung eines Aus- 
maBes der Zusammenarbeit zwischen dem Folienelement und dem zu verandernden Durchtritt bewegt wird, 
so dadurch gekennzelchnet, daB 

das flexible Folienelement einen Wert der BiegesteH igkeit je Breite von 1 0 mm in einem Bereich zwischen 1 . 1 
und 2,5 (uNm 2 ) aufweist. 

2. Klimaanlage nach Anspruch 1, wobei ein Geblase in dem Gehause (1) zur Erzeugung einer LuftstrOmung in dem 
55 Durchtritt angeordnet ist; 

wobei das flexible Folienelement (20) ein Paar entlang der Lange des Elementes beabstandete Enden aufweist 
und einen ersten Bereich mit einer Offnung fur das Hindurchtreten der LuftstrOmung und einen zweiten Bereich 
aufweist der von dem ersten Bereich entlang der Lange des Elementes zur Verhinderung des Hindurchtretens der 
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LuftstrOmung beabstandet ist; 

wobei das Gehause (1) an einer Stella des Durchtritts rrtt einem Sitzbereich ausgebildet ist. der emen nngfOrrrugen 
Innenrand bildet. der mit dem flexiblen Folienelement (20) zusammenarbeitet und 

wobei das flexible Folienelement (20) gegenQber dem Sitzbereich zwischen einer ersten Stellung, in der der erste 
5 Bereich auf dem Sitzbereich aufsitzt, damit ein Hindurchtreten der LuftstrOmung mOglich i st, un d einer zweiten 
Stellung, in der der zweite Bereich auf dem Sitzbereich aufsitzt urn einen Hindurchtritt der LuftstrOmung zu verhin- 
dern, bewegbar ist. 

3. Klimaanlage nach Anspruch 1 , wobei der Elektromotor ein Obertragungsmittel zum Obertragen der Drehbewegung 
10 zwischen der ersten (18) und der zweiten (17) Welle aufweist 

4. Klimaanlage nach Anspruch 1 , wobei die erste (18) und die zweite (1 7) Welle einen Durchmesser mit einer GrOBe 
in dem Bereich zwischen 10 und 30 mm aufwelsen. 


15 


Klimaanlage nach Anspruch 1 , wobei das flexible, aus einer Folie gebildete Element (20) eine PPS-Folie aufweist. 

6. Klimaanlage nach Anspruch 2, wobei das Gehause (1) mindestens an einer Stelle des Randes des Sitzbereiches 
aus Polypropyien hergestellt ist und wobei das flexible, aus einer Folie gestaltete Element (1) an einer den Rand 
des Sitzbereichs berOhrenden Flache einen Uberzug aufweist, der aus einem SilikDnmaterial hergestellt ist. 

20 

Revendicatlons 

1 . Appareil de conditionnement d'air ou climatiseur pour un interieur d'automobile qui doit etre climatise comprenant : 

25 un boTtier (1) def inissant dans celui-ci un passage pour un ecoulement d'air qui doit etre introdurt a llnterieur 

du vehicule ; 

un element sous forme de film flexible (20) cooperant avec le passage pour commander I'ecoulement de Fair ; 
un premier arbre (18) supporte avec faculte de rotation par le boitier, alors qu'une des extremites de I'element 
sous forme de film flexible est accouplee au premier arbre (1 8). de sorte que I'element est enroule sous un pre- 

so mier arbre ; . 

un second arbre 1 7 supporte avec faculte de rotation par le boitier, alors que I'autre extremite de I element sous 
forme de film f lexfole (20) est accouplee au second arbre 1 7. de sorte que I'element est enroule sur le second 

arbre (17), et; fMax ^ ■ 

un moteur electrique pour generer un mouvement rotatif applique a au moins un des premier (18) et second 
(17) arbres de sorte que I'element sous forme de film flexible est depiace pour entratner un certain degre de 
cooperation entre I'element sous forme de film et le passage a varier, caracterise en ce que 
I'element sous forme de f ilm flexible presente une valeur de rigidit6 a la flexion par largeur de 10 mm dans une 
plage situee entre 1 , 1 et 2,5 (uNm 2 ). 

Appareil de conditionnement d'air ou climatiseur selon la revendication 1 , dans lequel une souff leuse es disposee 
dans le boTtier 1 pour generer I'ecoulement d'air dans le passage ; 

dans lequel ledit element sous forme de film flexible 20 comporte une paire tfextremites espacees le long 
d'une longueur de I'element et comportant une premiere partie avec une ouverture pour un passage de I'ecoule- 
ment de I'air et une seconde partie espacee de la premiere partie de long de la longueur de I'element pour empe- 
45 cher que I'ecoulement d'air puisse passer ; 

dans lequel ledit boTtier 1 etarrt. a un emplacement du passage, forme avec une partie de siege damissant 
un bord interne annulaire qui coopere avec I'eJement sous forme de film flexible 20, et ; 

dans lequel I'element sous forme de film flexible 20 est depiace par rapport a la partie de siege entre une 
premiere position ou la premiere partie est logee sur la partie de siege pour permettre un passage de I'ecoulement 
de I'air et une seconde position ou la seconde partie est logee sur la partie de siege pour empecher le passage de 
I'ecoulement de Tair. 

3. Appareil de conditionnement d'air ou climatiseur selon la revendication 1 , dans lequel ledit moteur electrique a un 
moyen de transmission pour transmettre le mouvement rotatif entre les premier (18) et second (17) arbres. 

4. Appareil de conditionnement d'air ou climatiseur selon la revendication 1 , dans lequel le premier (18) et le second 
(17) arbres presentent un diametre d'une valeur situee dans une plage entre 1 0 et 30 mm. 
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5. Appareil de conditionnement dair ou dimatiseur 
selon la revindication 1 , dans lequel I'element sans 
forme de film flexible (20) indut un fflm de PPS. 

6. Appareil de conditionnement d'air ou dimatiseur 
selon la revendication 2, dans lequel ledit bottier (1) 
est au moins, a un emplacement du bord de la par- 
tie de siege, constitute de polypropylene et dans 
lequel I'element sous forme de film flexible (1) a au 
niveau d'une surface contactant le bord de la parte 
de siege, un revetement constrtue cf un materiau de 
silicone. 
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Fig .3. 



11 


y^)Q0K)5725^^ 


Page 12 of 13 


EP 0 705 725 B1 


F i g . 4 



SHAFT DIAMETER (mm) 


12 

i 


=P0007057^[htt&i^^ 


Pag e 13 of 13 


# 


EP0 705 725B1 - 


Fig .5 
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